Abstract
INTRODUCTION
H pylori causes chronic gastritis and is associated with a higher incidence of peptic ulcer, gastric adenocarcinoma and mucosa-associated lymphoid tissue (MALT) lymphoma [1] . Peptic ulcer disease and localized, low-grade MALT lymphoma are undisputed indications for treatment [2] . In other conditions, such as gastric cancer among firstdegree relatives, patients with atrophic gastritis and dyspeptic patients with proven infection, there is a general consensus that H pylori eradication is also indicated. Even asymptomatic subjects with H pylori infection for any reason should be informed about risk of infection-related complications, and cost-benefi t of treatment discussed in a case-by-case analysis [3, 4] . Although several different treatment regimens have been proposed for H pylori eradication, triple therapy with a proton pump inhibitor (PPI), clarithromycin and amoxicillin is the most accepted therapy worldwide [5, 6] . The eradication rate obtained with this combination is rather variable, ranging from less than 50% [7] to more than 95% [8] . There are important regional or geographical differences in success rates that have not been completely understood [6] ; length of treatment, antibiotic dosage, bacterial resistance and other factors could be related to this variability.
In Europe, short (7 d) and low-dose antibiotic treatment (clarithromycin 250 mg bid plus amoxicillin 500 mg bid) is usually recommended [5, 9, 10] while in the United States, 10 to 14 d of treatment is still preferred [11, 12] . In 1997, the Asia Pacific Consensus Conference on the management of H pylori recommended a number of 7-d regimens [13] . The Latin American Consensus recommended 7 to 14-d treatment, with 10-d as the preferred regimen [14] . However, some recent studies from Asia have reported the eradication rates as low as 40.8%, even using triple therapy with PPI and antibiotics for 14 d [7] . Many recent studies have compared PPI-based triple therapies in short (7 d or less) and extended (10-14 d) schedules, and few have found significant differences in eradication rates although a trend towards better results with longer therapies is observed. However, as the number of patients is reduced, a B-type error may be present [8, [15] [16] [17] .
A recent meta-analysis on this topic showed that prolonging PPI-based triple therapy beyond 7 d improved treatment cure rates, and signifi cant differences were found when 14-d therapies were compared to 7-d schedules [18] . Calvet et al [18] highlighted the importance of studies evaluating the cost-effectiveness of different lengths of therapy and suggested that geographical differences must be taken into account. To our knowledge, none of the included reports came from developing or high-prevalence countries. Because developing countries represent most of the infected population in the world, experiences coming from these areas are very important.
The scarce available information suggests that results obtained in developing countries usually are worse than those obtained in developed countries with the same therapy [19, 20] , but to our knowledge, there are no published systematic reviews on this particular topic.
Chile has a 73% (95% CI: 70%-76%) prevalence of H pylori infection in adult population and 79.5% in areas with high risk of gastric cancer [21] . This study was carried out in an urban area of Santiago with a high risk of gastric cancer and a frequency of H pylori infection among symptomatic patients of 78.7% [22] . In vitro antibiotic resistance was studied in 91 H pylori strains in Chile. All strains were susceptible to amoxicillin and only two strains (2.2%) were resistant to clarithromycin. Forty-two percent of strains were resistant to metronidazole and 13% were resistant to bismuth subcitrate [23] . Therefore, amoxicillin and clarithromycin plus proton pump inhibitors are recommended to eradicate H pylori in Chile. A randomizedcontrolled trial evaluated the efficacy of a short-term triple therapy among Chilean patients with peptic ulcer disease, with 3 d of azithromycin (500 mg OD) and 7 d of amoxicillin (750 mg tid) and a high (40 mg bid) or low (20 mg bid) dose of omeprazole; and the eradication rates were 57% and 61%, respectively [24] , suggesting that shortterm triple therapy with azithromycin has poor efficacy. However, there are no studies comparing short-term and extended triple therapy schedules with clarithromycin in a Chilean population.
This study aimed to compare the effi cacy of 7-d versus 14-d course of omeprazole, amoxicillin and clarithromycin to eradicate H pylori infection in symptomatic patients from an urban area with high prevalence of H pylori infection.
MATERIALS AND METHODS

Protocol
The study was a quasi-randomized, open, comparative trial with two parallel treatment arms, performed in an outpatient care setting. Hispanic patients from an urban area of Santiago, with high prevalence of H pylori infection [21, 22] and high risk of gastric cancer among patients with dyspepsia or abdominal pain [25] , who were referred by gastroenterologists or general practitioners to an outpatient clinic with the indication of an upper gastro-intestinal (UGI) endoscopy to be performed in the endoscopy unit of the outpatient clinic of the Catholic University of Chile, were invited to participate in this study if H pylori infection was found. H pylori infection was assessed by a positive rapid urease test (RUT) (ProntoDry™, Medical Instruments Corporation, Brignais, France) on two or more antral biopsies [26, 27] . Patients older than 18 years with positive RUT on antral biopsy were considered elegible. They were interviewed to check for inclusion criteria. After taking informed consent, the patients were randomized to receive either 7 or 14 d of omeprazole 20 mg bid, amoxicillin 1 g bid, and clarithromycin 500 mg bid. Exclusion criteria were: (1) Previous attempt of H pylori eradication; (2) concomitant or recent (within 3 mo) use of PPI, antibiotics or nonsteroidal anti-inflammatory drugs; (3) total or partial gastrectomy; (4) gastric cancer suspected or demonstrated; and (5) known allergies to any of the drugs included in this study. Previous antibiotic exposure, defined as antibiotic usage more than 3 and less than 24 mo before exclusion, was registered at the fi rst interview.
At least 6 wk after the end of therapy, all patients underwent a second UGI endoscopy, and RUT on antral biopsies was performed again in order to document H pylori eradication. Those patients not eradicated at this time received a second-line treatment beyond the study protocol. Primary outcome was H pylori eradication. Secondary outcome was the occurrence of adverse effects. Subgroup analyses were also performed.
The endoscopic findings were categorized as: (1) Peptic ulcer disease, when a discrete mucosal defect, at least 5 mm wide or with perceptible depth was observed in the gastric or duodenal mucosa; (2) erosive non-ulcer disease, when multiple (more than three) small (less than 5 mm) superfi cial mucosal defects, with a fl at edge and no depressed base were observed in the gastric or duodenal mucosa, or esophageal mucosal breaks were seen, according to Los Angeles classifi cation [26] ; (3) normal endoscopy, when no evident lesions were observed. Nonerosive, non-specifi c changes on the esophageal, gastric or duodenal mucosa were classifi ed as normal.
Recruitment of patients was performed from January 2003 to July 2004. The study was performed in accordance with the principles of good clinical research practice and the Declaration of Helsinki.
Assignment
Randomization was open, by means of the last digit of the identifi cation number: odd numbers were assigned to the OAC7 group and even numbers to the OAC14 group.
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Compliance was assessed by the pill count method during a second interview after treatment. Adverse effects were registered and graded throughout and after treatment by the investigators as follows: none; mild (aware of symptoms, but easily tolerated); moderate (discomfort suffi cient to cause interference with normal activities); and severe (incapacitating, with inability to perform normal activities).
Clinical characteristics of the groups
Patient flow chart, considering eligibility, randomization process and allocation of patients to OAC7 or OAC14 and follow-up of patients from both groups is described in detail in Figure 1 .
Statistical analysis
Statistical effect size estimation was done. A sample size of 112 patients was estimated considering an effect size of 15% and a confidence interval ranging from 9% to 23% (with 80% power and 95% of confidence). The demographic and clinical characteristics of the patients were compared with Student's t-test for independent samples or Fisher's exact test for discrete variables (sex, adverse effects and presence or absence of eradication). Eradication was analyzed both on an intention-to-treat and on a per-protocol basis. Results were expressed as mean ± standard deviation (SD). P < 0.05 was considered statistically significant. All statistical analyses were performed with SPSS version 10.0 (Standard version, SPSS Inc.).
RESULTS
One hundred and sixty-eight patients were considered eligible and 37 of them were excluded from the study for the following reasons. Twenty-fi ve were excluded because they refused to consent, 4 with suspected or proven gastric cancer, 6 because of previous adverse reactions to amoxicillin or penicillin and 2 patients because of recent use of antibiotics. Finally, 131 patients were included.
Sixty-nine patients were randomized to the OAC7 group and 62 patients to the OAC14 group. Demographic characteristics at baseline were similar between both groups (Table 1) , including previous antibiotic exposure and endoscopic diagnosis.
On a per-protocol analysis, eradication of H pylori infection was achieved in 54 of 63 patients (85.7%) in OAC7 group and 53 of 60 patients (88.3%) in OAC14 group. On an intention-to-treat analysis, eradication was achieved in 54 of 69 patients (78.3%) in OAC7 group and 53 of 62 patients (85.5%) in OAC14 group. The differences did not reach statistical signifi cance (P = 0.37) ( Table 2 ). Most treatment failures (n = 16) received a second-line treatment beyond the study protocol.
Sub-group analysis
Eradication rate for subgroups of patients is presented in Table 2 . Smokers showed a lower eradication rate compared to non-smokers. Interestingly, the difference was more evident in the OAC7 group, with 57.1% and 83.6% eradication rate in smokers and non-smokers, respectively (P = 0.06), almost reaching a statistical significance. Although the non-ulcer patients had a lower eradication rate compared to the ulcer patients, the difference did not reached statistical signifi cance.
In addition, eradication rates between groups were not signifi cantly affected by previous antibiotic exposure. The patients previously exposed to penicillin had eradication rates of 82.1% and 84.3% in OAC7 and OAC14 groups, respectively (P = 0.8), while the patients previously exposed to clarithromycin had eradication rates of 76.9% and 88.9% in OAC7 and OAC14 groups, respectively (P = 0.63).
Adverse effects and compliance
Abdominal pain, nausea and diarrhea were the most common adverse effects in both groups (Table 3) . Most were mild. Only 2 patients discontinued treatment because of adverse effects (diarrhea and rash), after taking 71% and 90% of scheduled medication, respectively. Frequency of adverse effects was similar in both groups (29% in OAC7 versus 37% in OAC14 groups).
Eight patiens did not return to be evaluated for the eradication of H pylori, 6 from the OAC7 group and 2 from the OAC14 group. As shown in Figure 1 , complete follow-up was achieved in 123 patients (93.9%).
DISCUSSION
The ideal regimen for H pylori eradication is far from settled, and the search is ongoing [27, 28] . The current standard triple therapy with two antibiotics and a PPI is being challenged by quadruple therapy (bismuth, PPI and two antibiotics) and lately by the so-called "sequential therapy" (PPI plus three antibiotics) [29, 30] . The length of treatment is an important factor because it infl uences cost of treatment, and it may be related to eradication rates, adverse effects and compliance. The search for effective, but shorter therapies is totally justifi ed. However, information about this topic has come almost exclusively from developed countries with low-prevalence of infection, and there are evidences to suggest that regional or geographical differences in the effi cacy of therapy against H pylori could be related to socio-economic status [31] . The published trend toward similar results of two-week versus one-week triple therapy for H pylori eradication may not hold true for developing, high-prevalence countries. Where there is higher antibiotic resistance and bacterial load, this might compromise the outcome of shorter treatments. A recent report, coming from Alaska, showed an eradication rate of 34%, even using 14-d triple therapy [32] . Validated local information is very important to defi ne standard therapy for H pylori infection in different geographical areas. This is the first quasi-randomized controlled trial comparing 7-d versus 14-d triple therapy for H pylori eradication in this high-prevalence Hispanic population. This study seems to reproduce the results obtained in similar studies from developed countries, showing a slight (7.2%) but non-statistically significant improvement in eradication rate when PPI-based triple therapy is extended from 7 to 14 d. This is below the 15% conventionally defi ned as clinically signifi cant (see Methods) and suggests that, at least in this population, one or two-week triple therapies are comparable in terms of eradication rate, with clear cost-advantages for the one-week regimen.
The subgroup analyses, although underpowered to detect significant differences, also confirmed previous reports, showing that smokers [33, 34] seem to be more resistant to eradication therapy for H pylori. With respect to non-ulcer patients, some but not all reports identify this condition as a significant risk factor for treatment failure [35, 36] . A recent single study [37] and also a systematic review found a trend to a worse response to treatment only when using 7-d regimen [38] . If confirmed by adequately designed studies, smokers and non-ulcer patients might constitute a subgroup of patients that should be treated for 10 or 14 d instead of 7 d [37] . These patients had not a long-term follow-up after treatment. Besides eradication rate, reinfection or recrudescence of infection are other critical factors to determine final effectiveness of therapy. As expected, there is a marked paucity of information coming from developing, high-prevalence countries. A recent report from Vietnam showed a 23.5% reinfection rate one year after treatment, with most strains being identical to the pre-treatment isolates [39] . Another report from Iran showed a 20.4% reinfection rate 3 years after treatment [40] . It has been reported that patients with duodenal ulcer from the same population have a 13% reinfection rate after 3 years of a 14-d triple therapy, with most cases occurring during the fi rst year [41] , very similar to the 10% reinfection rate found in Bangladesh, 3 to 18 mo after treatment [42] . Available information suggests that recrudescence accounts for the majority of early recurrences after treatment [43] . It has been convincingly demonstrated that early reinfection rate is inversely related to the initial eradication rate obtained with therapy [44] , and it is possible that the small difference (7.2%) in short-term eradication rate between 7 and 14-d regimens may later determine a higher than expected "reinfection" rate in the OAC7 group. We are not aware of any published study comparing long-term reinfection rate after 7 and 14-d regimens. Longer followup of this cohort of patients may help to answer this question.
In summary, this quasi-randomized comparative trial showed that 7-d and 14-d PPI-based triple therapies (29) 23 (37) 43 (33) are comparable in eradicating H pylori in a population with a high prevalence of infection, at least in the short-term follow-up. It is possible that smokers and non-ulcer patients might be candidates for a longer period of treatment. Because of the potentially higher reinfection risk in these sub-groups of the population and the demonstrated inverse relationship between initial eradication rate and recrudescence of infection, it is reasonable to prolong the follow-up of this cohort of patients for at least one year, before to recommend a 7-d triple therapy as the standard treatment for H pylori infection in this population.
